Abstract. -We have measured the magnetic susceptibility, the Hall coefficient and the electrical resistivity of liquid transition metals Fe, Co and Ni alloyed with normal metals. Up to now the investigated alloys can be divided into two groups according to the behaviour of the magnetic susceptibility. The typical behaviour is represented by the liquid alloys of Co-Ge and Au-Ni. In the first group the magnetic susceptibility obeys the Curie-Weiss law for the pure liquid transition metals and the transition metal rich alloys while in the second group the Curie-Weiss law is observed for almost all concentrations. The conclusions drawn from the measurements of the magnetic susceptibility are in good agreement with the results of the measurements of the Hall coefficient.
I. Introduction. -For the past few years much
Our measurements of the magnetic susceptibility information has been accumulated on the magnetic on various normal metals alloyed with the transition and electronic structure of liquid normal metals and metals Fe, Co and Ni, have shown that these alloys alloys. Most of these data can be interpreted in can be divided into two groups. The behaviour of these terms of the nearly-free electron model [I] .
groups is represented typically by the liquid alloys The Hall coefficients of about 15 liquid metals were Co-Ge and Au-Ni r61. found to agree with their respective fr& electron values. This is also true for Zn and Cd, which show a positive sign in the solid state and for Ge, a typical semiconductor in the solid state [2] . The electronic contribution to the magnetic susceptibility of liquid metals with the exception of liquid Hg, Zn and Cd were also found to agree with their respective free electron values, the Pauli-Landau susceptibility [3] .
The nearly-free electron model was suggested as a basis for a quantitative theory of the electrical resistivity of liquid metals. This theory has had considerable success in bringing an overall understanding of the resistivity data in liquid normal metals and alloys [4] .
Our investigations have been extended to liquid transition metals with unfilled d-bands in orde; to investigate the behaviour of the d-electrons in the liquid state. There is a relation between the number of conduction electrons and the concentrations of normal metals at which the alloys no longer follow the CurieWeiss law (Table 1) . For alloys of Co-Zn, Co-Ga Concentrations of polyvalent liquid metals, at which in liquid Co-alloys the Curie-Weiss law disappears Ge-concentrations at which the Curie-Weiss law disappears and Co-Ge we need more divalent Zn thantrivalent Ga and tetravalent Ge to fill the d-bands, and as a consequence of this the Curie-Weiss law is no longer observed. 111. The Hall-coefficients of liquid transition metal alloys. -The filling-up of the d-bands of liquid transition metals Fe, Co and Ni with conduction electrons of the polyvalent normal metals is expected to have an effect on the Hall coefficients in these alloys.
We have measured the Hall coefficient of the liquid alloys Co-Ge, Ni-Ge, Fe-Ge, Au-Co, Au-Ni and Au-Fe and indeed we found a good agreement with the results of the measurements of the susceptibility.
1. THE Co-Ge GROUP. -The experimental Hall coefficients show that the number of conduction electrons per atom, for Ge-rich alloys, decreases rapidly on alloying with Co and Ni too. This means that the number of conduction electrons for Ge-rich alloys is much lower than the number of conduction electrons for liquid Cu-Ge alloys, which obey the nearly-free electron model. The results of the measurements of the Hall coefficient of liquid Ge-Fe alloys are not so clearly correlated with the number of conduction electrons. In these alloys we found a change of the sign of the Hall coefficient near 27 at-% Fe and for the Fe-rich alloys large positive values [7] .
2. THE Au-Ni GROUP. -The measurements of the Hall coefficient of these alloys do not show any filling-up of the d-bands.
IV. Discussion. -The experimental results of the measurements of the magnetic susceptibility and of the Hall coefficient can be interpreted qualitatively by means of the band model of the transition metals. There is some experimental and theoretical evidence, that the electronic band structure of transition metals above the Curie point does not change much on melting.
The previous experimental results can be explained by a filling-up of the unfilled d-bands of liquid transition metals by polyvalent normal metals. Monovalent noble metals do not fill-up the d-bands because of the small number of conduction electrons.
It would be interesting to look for the electronic and magnetic properties of Pd-alloys in the liquid state, because these alloys form solid solutions. These investigations would be of great help in order to make a comparison between liquid and solid state over a large concentration range.
An interesting application of the band model would be the explanation of the magnetic behaviour of liquid alloys of Mn. The magnetic susceptibility of pure liquid Mn does not show a Curie-Weiss law, but with a small content of polyvalent normal metals a CurieWeiss law will appear. For higher concentrations of polyvalent metals the Curie:Weiss law disappears.
